Docket No.: 60188-731 PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of : Customer Number: 20277 

Yutaka HIROSE, et al. : Confirmation Number: 

Serial No.: : Group Art Unit: 

Filed: December 17, 2003 : Examiner: 

For: SEMICONDUCTOR DEVICE AND METHOD FOR FABRICATING THE SAME 



CLAIM OF PRIORITY AND 
TRANSMITTAL OF CERTIFIED PRIORITY DOCUMENT 



Mail Stop CPD 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, V A 22313-1450 

Sir: 

In accordance with the provisions of 35 U.S.C. 1 19, Applicants hereby claim the priority of: 
Japanese Patent Application No. JP 2003-013395, filed on January 22, 2003. 

cited in the Declaration of the present application. A certified copy is submitted herewith. 



Respectfully submitted, 
MODERMOyr, WILL & EMERY 



600 13 th Street, N.W. 
Washington, DC 20005-3096 
(202) 756-8000 MEF:gav 
Facsimile: (202) 756-8087 
Date: December 17, 2003 




^ogarty 
Registration No. 36,139 




This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

Le'ofA P p,fcation: 2 0.0 3* 1*2 2 B 



#11 2003-0133 95 



ft M # # 
Application Number: 

[ST. 10/C] : [JP2003-013395] 



ft II A 
Applicant(s): 




2003* 9 J! IB 



Commissioner, 
Japan Patent Office 



4 4 




ttilE# 2003-3071005 



N. 
1 



#11 2003-013395 ^- V \ 1/ 

\mm%\ mm 

[|ga#-^] 2925040093 
HftWH] ¥)£15^ 1^220 

mmmtfrm] hoil 29/78 

[ft*] (KM IS 

i&mximm] AMpmrtrA^pmi 0 0 6#* t&T*»jg*i*^: 

[ft*] ytilBB iA 

[t^tUIA] 

ItttglJ#-^] 000005821 

[ft*Xfi*ffc] #T«»M**feS;£?a 

[ftSA] 

100077931 

[ft*X(i*ffc] BUffl & 

[SttLfcffcSA] 

[»J#-5§-] 100094134 

[#a±] 

[ftfcXtlfeffc] /Mil JSftS: 



ttill^2 003-3071005 



mm 2 0 0 3 - 0 1 3 3 9 5 ^- v : 2/ 

[MULfzitmA] 

[IScSIJ^l 100110939 

[iHftLfcftSA] 

[MSU#-^] 100110940 

m.lBa i^x 

[mwm^] 100113262 

[SffiL^ftSA] 

[f^Ul^] 100115059 

[5HftL£>ft3A] 

[1&SU##] 100115691 

[mzm^] iooii758i 

[f^U^l 100117710 

JEffl Wit 



tBfE#2 003-3071005 



Hfcm 2003-013395 



^-v! 3/E 



[MULfzixmA] 

Isasu#-^] 100121500 

imnLfzitmA) 

[MfegUS*] 100121728 

[#a±] 

014409 

Mft^M 21.000R 

wmw i 
@i 1 
5?ft# l 
0217869 



tbfHf 2003-3071005 



ftffi 2 0 0 3 - 0 1 3 3 9 5 ^- V : 1/ 

mmmvmm] 

<r> mm izmmmmm is t , 

AfiO** hu I e^St^^felf HI £ Mt * Xfl * ^ tr C t £ £ i" * If 6 
im^ms] mimtTfrZ-VAmv&Zli. 0. 8nm^±tlo3n 
[»M9] lWiB«tK'fb*i»K«:^JSi-4XgJ±, «rlBIII«a^«J^*# 



ttill#2 003-3071005 



mi 2 0 0 3 - 0 1 3 3 9 5 ^- v : 2/ 

mm mm izmtrntz^t^z*). mmtmmm x zzmtmmitmmm* 

[»^10] mmmmmm<7)mZl±, 0. 5nraWt*lol. 5nm 
[0 0 0 1 ] 

-felftH (I n x A 1 i_ x ) y G a i~ y N (O^x^l. 0 =S y sS 1 
[0 0 0 2] 

tLTv^ 0 JffiC, A 1 X G ai_ x N ( 0 ^ x ^ 1 ) t G aNt^f oflCM 
$ti^i%^JgC0-^7Cm?-^^^^Jffl Ltz^T-u^mmhWiT^A X (Hetero 
junction Field Effect Transistor, J^THFET^t) {i, M^^jf #H 

[0 0 0 3] 

wt, iimmim*mimzmi-&te*<D¥mfcmmz^^x, mi4^# 

[0 0 0 4] 

[3 1 4 UtfI-J: 9 1 0 1 (0±lt;/s-^ 771 1 0 2 SC^' 

777|102 0±Mt;G a NH 1 0 3 «^££;}XT^& 0 GaNll03 <0± 
HA 1 X G ai_ x Nif 1 0 4mmnZti^ MA 1 X G a i_ x NJl 1 0 4 v 
?-a>??hl0 5^M^iitv^ 0 A 1 X G a i_ x N/i 1 0 4 0±i:iiy- 
Mil 0 6^fM$tLTv^ 0 
[0 0 0 5] 



tBliE#2 003-30710 0 5 



mm 2003-013395 



^-v: 3/ 



, Slit, A 1 X G a^N/fl 0 4 <7)^Mc7)/s; <; T jg H v a y h 

Mil 0 6Kfln;i£mJEKJ:^TflflJftI£*i&o CKOioC, 

^^Mfb^#^®tRjStt<7)15:V^^, taRtfAu, Pt, XliPdf^y 
[0 0 0 61 

-OpgSH*tLT{±, Sift, Ti, Ni, XfiS i f^Au, Pt, XliPd 

fcmm^£mr~$>z>fztt>, &itvs*mftmtik&Ki&*mz txm.it® ^mi^ 

[0 0 0 7] 

mhw&r 1 1 

#HB¥ 1 0 - 2 2 3 9 0 1 -5§-&*R 
#18 2000-150792 -5§-£>#|x 

E.H. RH0DERICK and R.H.WILLIAM. , "Metal-Semiconductor Contacts", 2nd 
Ed.Claredon Press. Oxford 1988 Chapl-3 
[0 0 0 8] 



tillE#2 003-3071005 



#K 2003-013395 ^- v : 4/ 

-f&tzfti,z y Y- hW.&<r>tf&t Ltai^S i £?I-tf£P d £fflv>&,r 

^um-mu-r %> s i <7)i&*^®[«"c-Ttf/iif^, r- vnmmmLfzfe 
(D^m^m * m&ir %> -fu -t * k # it %> mmmum zwm-t h m x. 

mwtiz t^n mmtm tz k£ d & 0 

[0 0 0 9] 
[0 0 10] 

mm * nm~r z>tz*b<D 

immim^m^m^AL^^ihtzY- ustm, r-h««(± 
^«tt^^*£^-A,-c£;*K msisffc&^SMMi t y- bmmt<Dm^mm 

[0 0 1 1 ] 

m^f§^^^x.^>-^^^^o ttz, y- bm.mimmit&mmtit¥Kfc 

o T f Ij^ti ^» - <h ^ wih-r & - 1 &x # ^ o 

[0 0 12] 



thliE#2 003-3071005 



\ 



2003-013395 



5/ 



£S*&xS!§<a£ 0Ox.tfT i , SU Ni, Cr.XliCufW 

fflv^ti^o if-, ^g^blfelW^ti, if*#oa&SMfc§&fc, S**^fi»BjKfc 

[0 0 13] 

itmm x*)&&zt am zl^o 

[0 0 14] 

r- h*«<a##14«:|nU: 3 •tf&ifc -e^ifSm, ^- MS^W^I 

HCio TS'ffc!»^*fMi^«b 19***1 -6 c: <h ^ J: «9 It^KKiiL-*-* - <h ^ § & 

o 

[0 0 15] 
[0 0 16] 

^-C#-f\ if: 3 nmi 0 &J£v*fctti*IRfc LtOlfg^Ly 3 - y h^-g 
£-t5 ? -C# &v><7)-C\ f^IJHbi&li Jg|<0J? $ £ 0 . 8 n mMo 3 n mWTOfaB 

[0 0 17] 

[0 0 18] 

[0 0 19] 



tb!E# 2003-3071005 



mi 2 0 0 3 - 0 1 3 3 9 5 ^- v : 6/ 

3&*t£flEii7n3Rli, Ti, N i X(i S i "C 

[0 0 2 0] 

±gEB ft 2|c|IWtw^&#S#g«0«jS*i*»±, II 

[0 0 2 1 ] 

* m z L TiiifleSffcJto^NM** <a m -e (± eft-fk^fiCtD 
£3SHK <£ o xmtfiiz zt% vatir %>zt &x § ^ o 

[0 0 2 2] 

fllx-tfT i , Si, Ni, Cr, X(iC u^<7)7cSt 

<7)^fflv^tL^> 0 i/j, s^sMk^wtfi, vmnfmitmt. mmz^^tsm 
wtitm-t & t> ib ?mmm £ # tr mitx* & z> 0 

[0 0 2 3] 

■>AiS:^Ii:J: DBtftS-tfTSMfcTA'S AJf{c^{b£-£& - <h lei ^ 
[0 0 2 4] 



2003-3071005 



&m 2 0 0 3 - 0 1 3 3 9 5 ^- v : 7/ 

rnij^afk^#^fcoM^iiit^k^RiS*je^$*:v»<o-e, 

mni&MKm<n$ttZ'&&ttix-fti6&z£tfT&2>o foe*, sfk&# 

£ o Tf IJ tfti Z>Zt* ffi±-f -6 C § * o 

[0 0 2 5] 

0. 8 nmll±XK-D3 n m&TX$>2> Z t i!>*fti Lv> 0 
[0 0 2 6] 

* C § 1\ if:3nmiH J?v^ t mm t LTOM^S L v s y h 

*-«te-7& s -C#fcV>OTN ®tfk7;i^-*AJBOi?$£0. 8nmW±io3n 

t tfX £Z>o 

[0 0 2 7] 

ta i)iftfk$*T8lfk3i3!fec^k$-frr&^t^J: «K foSftk&SSJ: 

£ nmitmm * %m -t is -e * -a - 1 tm t l ^ 0 

[0 0 2 8] 

rv^tft, h*S(±»fk^**t^Si&4:fec:LTiima'fk!»#*# 



2003-3071005 



&m 2 0 0 3 - 0 1 3 3 9 5 ^- V \ 8/ 

[0 0 2 9] 

^nw^^^^frmoKis^uisv^-r, Mitmmm<nmzte. o. 5n 

[0 0 3 0] 

Hfl3£**OJ¥$£ 0. 5nmJJH±loi. 5nmJJlTO 

[0 0 3 1 ] 

(t& i (Dmmmm) 

[0 0 3 2] 

Ell (a) - (c) (i^lSWO^l^^Jfe^lgJ^S^S^IlS^-eoKiS 
[0 0 3 3] 

01 (a) KTjrtJ: d £1\ S i CmUl 1(0±(M7 7t1 1 2 £i£IS 
L, 7r|12 WlCn- 2!<7)G aN113 £^ft^*B*£l*& (Metal 

organic chemical vapor deposition : JilTMO C V Dfet i/*-9 ) ~5L\± J fr : f'1&.3- 
li^y-S (Molecular beam epitaxy : J^TMB Efeb^^n) T"JMU;|, 
iGa N§ 1 3 <D±.lzm$ 1 . 5 nm<DM&Xm^A 1 NJB 1 4 fcPUtUMO C 
VDftXIiMBESCJ: *)fZl&-f2>o 



miiEiff 2003-3071005 



mm 2 0 0 3 - 0 1 3 3 9 5 ^- v : 9/ 

[0 0 3 4] 

mi (b) ic^-Tct^tc, hi (a) izTf.LfzmA-Gomnz 9 0 o°c-c 

GaN|13 (7)±cOA 1NI14 HftBfcffcKJ: <9H*6T^A 1 2O3 JH (fftBI 

<tifeiffli) 1 5 izmt-rzo 

[0 0 3 5] 

Ell ( c ) iZTTs-flo ^*M£ii7C§f!£& S i # ? fi».tt: 1 0 %"CjS 
-g-StifcP d£A 1 2 0 3 Ml 5 0±i:SfL^, 'J "7 Ft7i:iot^- h 
1 6 £ffMi" & ^^CiHMt- K* f ^ffi-t-6o 
[0 0 3 6] 

Ni, Cr, Cu^xOTt^ti^o Sftg^&ftjf ic^-f* Y- h 

**0&*te£teiiS*fcv>7C*td\ 00x.tfPt, Au> Pdl^ft*S 0 
ifc, Pt, Au, Pd, C uH<7>7n3tlir- hmSKffl^kfia j&i/^'j - 

[0 0 3 7] 

Mil 6 tG a Nil 1 3 b <Dmz&WLZ titz A 1 2O3 11 
Wkm±. 0. 8nmJJl±T3. OnmttTOJIWf iU»o d*U±, Jg|J? 
rt ? 0. 8 nm*it*4ty- Mgl 6^GaNll 3<?)±t:Iii^t^i 

^tiwi«n'j-^mrL^»j-r^>i<h^^-r\ nm«t o i>m^tmmm 

A 1 2 0 3 Ml 50HJy£ 0. 8nmlUt3. 0 n mVXT [Z-f *Uf , v 
[0 0 3 8] 

>!<0<t -9 (C, h«S 1 6 b G a Nil 1 3 iOWCA 1 2O3 it 1 5 j& s 4HE 
LTv^fc*, Mil 6f±G aNf 1 3 fcg&ffc^Rt&fcjg.r. $fi: A 1 

2 o 3 11 5 fcffc^R&fcjec-to-c, , ;-^m?;t^i§^^?[ix.^-<h^T§^> 



thliEiff 2003-3071005 



&m 2003-013395 



^-v: 10/ 



, y~ Mil 6 <hA 1 2 0 3 Ml 5 fcJ±ffii6r^«f*Sj5r3afttSrlSoCLt^-c§ 

ho fo^, r- nil 6<7>fMic^v^T, >; 7 h^^^a^ojew^ 

-f&t&t^ y-MSl 6* s tH|7&**L-5Cli:«:IWihi-*c:fc^T-§&o 
[0 0 3 9] 

y- YMUl 6tGaN|13 t (DfSHZfr&ZitZ A 1 2O3 HI 5 (i 
4 <7> -e , a# CO C V D B3£ Ci & Jtft K J: o T #felfP. ^Mt^^-C^ti IfSI 

£1- & «; - * mm z m C - t § & o 

[0 0 4 0] 
[0 0 4 1] 

«ife-e**o -*fcfc*>, A1 2 0 3 J: »)**tt«feO»»ftl6»IRi:, Mff£^ 
£A 1 0N X J:«)*4«iB?aftjtfe»lRt«:^tr«ll:-C**o 
[0 0 4 2] 

[0 0 4 3] 

HI 4 (a) - (d) (i^H^0^20^M^Jc#^>^#:^S^^i-ai 
@?r^1-KffM[g|-e^)^o 
[0 0 4 4] 

H4 (a) H^-fctotC, £-f\ S iCIf 2 10±CA1NJ:()^^A7 7 
r)f2 2 £M0C VDSC =toTit^L. i^777f2 2W±C 1 ,«m<7)G a 
NH2 3 & e &IZ^ mG aN!2 3W±C»K>j7ii: LTA 1 0 . 



ttJII# 2003-3071005 



mm 2003-013395 



^-v: 11/ 



25G ao.75N8 2 4^25 n m*tfi U |£A 1 0.25G ao.75NJf 3 4 <7)±H 1 n 
m<Dm*bXM^^A 1 Nf 2 5 £MO C V Dfti: i o T*£ft1-& 0 
[0 0 4 5] 

HI 4 (b) i:^tJ;Ti:, 1I4 (a) tc^ L£l*t£l-wilM£ 9 0 0 tT* 
, H^cM^ffM^ft^A 1 Nil 2 5 \±WSk\t\Z £ 19MJ¥^1 . 3nm<7)Al 2 03 

hi (mmtmmm) 2 6ctitti»o 

[0 0 4 6] 

12 4 (c) U^-f=fc^H, 1/ y X h - > ^ ^ Cx 7 f > ^*^|f 
n Z. t Hi *) A 1 2 0 3 112 6 ORffM^M^Pt*Lr v-x • Ku>f >MtI 

[0 0 4 7] 

HI 4 (d) C^tJ:^:, &*tefiai7c3tfc&S i j&*MJt 5 %-C?l 
^$*LfcPdS:A I2O3 12 6 0±K3&*Lfc&, V 7 ht7i:j;ot^- h 
m^l 2 8 H&tiZ-tZ :K*h7>y^^ ^figi-^o 
[0 0 4 8] 

r- hmS2 8tAl 0.25G a 0 .75N/!2 4 fc©Hi:M$^A 1 
2 0 3 12 60MI¥(i, ±gB»10HJS^3Ktra*!lt-, 0. 8nmtt±t3. 0 
nmWTtt5:^f iL^, Zfllt, fl£J?59 ? 0. 8 n m*ffi"C*-& t V~ h 
112 8 £A 1 Q.25G a 0 .75N)i 2 4 0± 'J - *m 

i?fL * JfpfflJ "t h Z t &X # -f , ifc3nmJ:HSv^ tit <D$tf B**^ 

Lva y h^-t^tl^< %:Z>frhX3bZ>o 1" A 1 2 0 3 All 50 
flUH^O. 8nmM±t*3. 0 n m&TKi-fUT, a y h 

[0 0 4 9] 

dcoi -9 MI2 8 £ A 1 0.25G ao.75NS 2 4 ^OfflUA 1 2O3 

12 6rt^H£-f y- MS2 8(iA l 0 . 25G a 0. 75NH 2 4 fcifigHt^ 

Rj£.*ec$ruA 12O3 12 6 tit^%.foimz-t<ox\ ')-?nffi.<D%&. 



tblE#2 0 03-3071005 



Sfcffi 2003-013395 



^-v: 12/ 



£Vm&Z>Zt&-?£, ¥- bmti2 8tA I2O3 126 £ liH*!>T&ftf 
7NFOjajgOj@*S[^«ri*L"r<>r- MS2 8fi£<« ? *i&^o£o "t^ 
fl£v > >; - ? #t± £ Hat & * K , h MM 2 8 rt ? f 1,^^ Rjhi" 2>Z£ 
[0 0 5 0] 

Sfc, MI2 8 £ A 1 0.25G ao.75N§ 2 4 £<£>SJK4H!E£-££ A 1 2 

£"C& *i tdT^i" <5> 'J — ^ Bvrc £ Rf C - £ ^-C § ^> o 
[0 0 5 1 ] 

---e, @5ii$iiii«y- hti2 so i -v$H££^i-iii-c&*k m 
5t:^tJ;i(:, i^7^5 o v i -e >; - * mata* 3 n Amrtv^#i4*^ 

[0 0 5 2 ] 

Rt-e^^o i"4^*>, ai 2 o 3 «t 19 ^^^#^^k^fmi:, Sit£^ 

rtfA 1 ON x =fc 0 *4«t»a'fkj»i»l||i:*^tr«^-e**o 
[0 0 5 3] 

[0 0 5 4] 

(»3 0HJft^S.) 

[0 0 5 5] 

IH 6 (a) - (c) li*5£W<7)m 3 O^jfc^JBSKffca ^fr^ltS^OiJiS 



miiE# 2003-3071005 



#11 2 0 0 3 - 0 1 3 3 9 5 ^- v : 13/ 

[0 0 5 6] 

06 (a) IZTt.-rXo iZ^ £-?\ SiCit3 1O±CJ|^ 1 0 0 0A^^'y 
7713 2 fciifltU 77|32 <7>±lc|I)¥^l mm<D n~ IGaNi3 

3 *mk-tz>o 

[0 0 5 7] 

^C, [16 (b) U^-Tct^H, EI 6 (a) L£|*f4-OMi£- 9 0 0 °CV 

3ftmmmw^m%*'?T~— ^-tzzt^x 19 £tMi-£o i-£t>*>, UGaN 
i33(0Ht»i. 5 nmtmitztixmmtm&xm^>G a 2 0 3 fll ( 

[0 0 5 8] 

EI 6 (c) H^-r=t^H, ^*t4^B7n#7t:^ S i 7&*m*Jt 5 %Xi^ 
ZtifzP d£G a 2 0 3 M3 4<7)±^*L;t|£, 'J 7 Ft7CJ:ott'- 
135^ Mt LI^^Mt - F^J^I" & o 
[0 0 5 9] 

vl <?) cfc Y- M13 5 t G a NH 3 3 t^WCG a 2 0 3 113 4 

•tZtztb. Y- hm&3 5liGaNl33 ^H^fl^RfSfcig- G a 2 0 3 

Mf 3 5 tzyl^^n^ S i <Dm%<&m%w:iX~-&£>2>ZttfT-£, Y 
- hm&3 5 t G a 2 0 3 Hi 3 4 i: liSAT&frfc&fctefcfi&o;! <h^-C# & 0 
r-hSI3 5oMCii^T 1 U 7 h *7B#(7>j§j&eoj@Wi£i>fci££ 

, r-h«®3 5^«^i-^Pd^*^ri-^>^ti'fg:^«;-^#14^^ili-^> 

t&u, y-hti3 5«^^ch^i^ih-r^>-<h^#^o 

[0 0 6 0] 

«E±T-*So -T Ga 2 0 3 i^^l.aMTOMi:, 
/iG a 0N X J: *9 ^^lilftii £#tr$E£re&&o 
[0 0 6 1 ] 



mtiE#2 003-3071005 



# SI 2003-013395 



^-v: 14/ 



[0 0 6 2] 

*#&9§ <?> gu <r>nmm k o ^ r m® * #js l * a* <b -r & 0 

[0 0 6 3] 

S7 (a) - (d) ii*^0^4^^Bi-J;^^#2»f«SS^^^ 
[0 0 6 4] 

III 7 (a) KjjH-J:-? S i Clf 4 1 0±t:f$ 1 5 0 0 

7?|42 S:MOCVDSi:i VJ&J&Lfzik, 1^77714 20±i:y > K — 
■7°M<7>G a N«4 3 * 2 ram«it-5, f£GaN/l4 3 <7)±K^B<7V^j Tg i: 
L"CA 1 10.25G ao.75 N, S 445:20 n mJ£ AH" 4 0 A 1 10.25G a q. 75 

NJf 4 4(iHFETHii#fflv^tl^A 1 GaAs/GaA s O&ffl K-7T*ii 
fcH&fcS i rt ? K- tf >^$ntv^„ 
[0 0 6 5] 

17 (b) l^tiTi:, A 1 10.25G ao.75N^4 4 <7)±U K-'<> 
M:fflv^S i ^•5-7^i 1 g^fIliLTS i H 4 5 «r^-r* 0 -Iridic, 
«UE* , «*T?H/>S i!4 5«liM0C VDMt^: fcKioTHSnT 

[0 0 6 6] 

Ztztb, HFf:nii*ti 0 -eof^, 0 7 (c) C^tJ:^:, 07 (b) 
iZjf.-tmA-^mt^^^X 2 0 8 0 %^itti)^flt4 I t 7 5 

iajS* J 7 5 0Dt*i*!)"Cig:i^*, A 1 10.25G ao.75NH4 4 li|JHfc$;K.& £ 
S i!4 5 0Wff^ti, flgffi^l nm-e*^.^46-C^^S i 0 2 I ( 

[0 0 6 7] 

0 7 (d) Hjjrt*J:-9K, 1/ y X h / ^ - > ^ ^ (;x 7 f > ^^tf 
9 :M:J: 0 S i 0 2 J8S4 6 0BffM<7)«*l^*LTV-^ • FH >mmm 



tblE# 2003-3071005 



#K 2003-013395 



^-v! 15/ 



<7>f£, ^mmmnmtzh S i^fi»Jt3 oro-C^^ti^P d £S i 0 2 14 
[0 0 6 81 

Y~ hm*14 8 <h A 1 0.25G a 0 .75NH4 4 <h S i 

0 2 M4 6 <7)MJ?(i, 0. 5nmtol. 5 n miilT <h - t L^o 
ZtHi, JUfp^O. 5 nm*iT-*4 tY- MI4 8 £A 1 o.25 G a0.75 N ^ 

4 4<7)±tiii^^i-^t#^ ( hi5]#tc>j-^mrL^»ij-r^-i:^-c^t i \ 
1 . 5 nmi *) i>m^tmmmt uwtwaLv a ? h*-®^ ? -c#& 

< Tab-So i"^*>*>, S i O2 8H4 6 <7>WkW-* 0. 5nmW±tl. 5 

[0 0 6 9] 

C<7)J: tc, MI4 8 <h A 1 0.25G ao.75N® 4 4 fcoii: S i O2 I 
4 6 7& 5 Vh£1-&£#>, Y- Mg4 8 (i A 1 o.25 G ao.75N@4 4 tU^it^K 

j&zmzz-fizs i o 2 14 6 tit^Kfczmz-tw^ i)-?n.ffi.<n5£$L%$\i 

SA&£fcj& f -C£, M14 8tS i 0 2 i46 tltmtbX 

^ntmm^x&t, y- m§4 8^«np d^m^^^m^i^^) 

[0 0 7 01 

i 0N X X iJ**IRKa<ki»i»Ri:«:^tr«i|:t?**o 
[0 0 7 1 1 



mi£#2 003-3071005 



mm. 2003-013395 



^-v: 16/ 



[0 0 7 2] 

- - T% O ^f^j n o v > X m 8 £ #bs l & tf ? h %m -f h o 

[0 0 7 33 

in 8 tig 4 ^^»«^^»j^^>^^g^^-t- mx&ho 

[0 0 7 4] 

|II8Kfc^T(i, ±g£E17 (a) W (b) t |Bj«0^ji|I^fM $ tifz S i H 
4 5 tC^LTtf 0 ;i/^N 2 03?.i±NOco#H^:T-C^f ^ -iiUioT, ft 

Hffi^s iJi4 5 ^HJ?^ii^-rif w^><; ^ >^MbM-e^^> s i onjus l iz 

mtz^&o z<7)mi, ±mm7 (<n tmrn^tx, s iONisi^i^ 

[0 0 7 5] 

-Oit^lCo^Tk, ¥- Ml® 4 8 <!: A 1 Q.25G ao.75NH4 4 t<Dmi<zS 
1ONI8 1 frftfc-f&fzib, Y- MI4 8 liA 1 0.25^ ao.75NJg 4 4 <hE 

mt^fcmz&zzr* i onius 1 h^Ris^tB^-ro^, 'j-^mito 

&fi£^iti#>£.r £t5 ? "C£, y-M!4 8tS i0NH8 1 t(ife^T^^ 
titt^fto:H 5 Y^o ^r<D^W:, y-Ml4 8 0Mi:i3V^, •! 7 h 

&fr*>, $IlIii:J:^^ ^- MI4 8 P d^*ttl,if 

tcfiv^; -?mmmm.L%&b, r- Mi4 s^wn^ t zw^x^z 

o 

[0 0 7 6] 

*iik^k£^t, ^mmmjtm^^-xumi^mmmtmm 

Xhho 

[0 0 7 7] 



ttifE# 2003-3071005 



mm 2003-013395 



^-v: 17/ 



t7yf 7, Si, XliGaN^^tU^ 
[0 0 7 8] 

z\z.x\ w.±<7)#^w^T^-<^j:^tc, Y<n&mwmtm.iW}*mvf 

[0 0 7 9] 

HI 9 (a) (itIli^IiiW«fi^fflCMLf:y a 7 
[0 0 8 0] 

H9 (a) C^-Tctdti, v a y h fcMffc^i* 
KHK&2 0 1 ^IfbUf t ilf I<0#B$t 2 0 2 KM.^hCtX^m 

-f&o z<n&<t<D i -v#t4(iH9 (b) HTFL£fc<7)£&'K iamw^m?- 
j& m ^ r )v\z m. o fr^x-m znz> 0 

[0 0 8 1 ] 

J=A**T2 (-q^/kfiT) lexp (qV/k B T) -1} 

CLCL-C, J l±mffi.mm.A**l±i)^ J r- Kv^Sft, qlitlf, fliva* 

i-o 

[0 0 8 2] 

HI 1 0 1 2 ii, ^JK«fttaffc»^Sfl£»OWtc«»0|fe»li|j&*^-r-6 
[0 0 8 3] 

y^^S§^(7)tlli3 0 1 £&iVfo¥&ftmv>0Mm&3 0 2 «h <r> 



tHII# 2003-307 1005 



W m 2003-013395 



^-v: 18/ 



Uii. i&mm%k3 0 1 tM{fcW*{$Ji^M-<*f3:3 0 2 tOii^S^Mi 

- V #tt & itJCt. L T u t3r|^#-e * & o 
[0 0 8 4] 

EI 1 3 (i±ffi(H 10-012 tc*tj£-f & I - V#14£^-flIl'C& 19 , El 1 0 - 
IH 1 2 H*t)£1-& I -Vm^ZmUa - c ^^Ltt^o 
[0 0 8 5] 

s^^n^x ( g m) <D&T*m< 0 «ftsiiiJ*^*ftn*<, 

£££ (JJUi, TE.H.RH0DERICK and R.H.WILLIAM. , "Metal -Semi conduc 

tor Contacts", 2nd Ed.Claredon Press. Oxford 1988 Chapl—3J ) 0 
[0 0 8 6] 

cid-e, mmmt lta i 2 o 3 mxas \ o 2 m^fflv^t, mf^xii 

Ti, Ni, XiiS i lig^TRSTOv^T'P d <D&M&tflal±-f &o tzfz 
U R^BttC^fM'+'^iiSSU^-r^^l^^^T i x N i «t 0 fiS i <0^r^ 
J: ^m&WK&BrS<A#tt£ft*;L *<, l£oT, y-HIMH-tLt 

P d £±J&55-<h liiCS i £Mm7l^ L£ & O^ffl^fti^ Pdmtt 
<M£v>>J -^JfiFtefc^LSr^fc, A 1 2 0 3 IXtiS i 0 2 IRUitL-C**T 



{UliE#2 003-3071005 



#SS 2003-013395 



^-v: 19/ 



[0 0 8 71 

wmmmtffr&LT^&tzib. y- hmmmmimmmtit^Kfozmz l 
x 1 1 mmim^mw-m t <d m "e&m&it&Ki&z n z £ & v >o -c, - ? 

iij^n * c t £ iftit-f * c: <h 7& ? -e i * o 
[Hi] 

(a) - (c) itt§km<D&i<DnMtemzmz*mitmmRv*<o&m.-%& 

[12] 
[03] 
[04] 

(a) - (d) (±^l&WO»2^|lite^^#4^#^iia^^«jS^ffi 
«r^-fWfBlilT?**o 
[HI 5] 

[H6] 

(a) - (c) (i*^0^3 0^W^{;^^>^#^«S^OMjt^^ 
[1217] 

(a) - (d) \t*5kw<r>m4 <o%nffl&^%z*mfc&wJkv t *<r>9k%&j& 



tb!E#2 003-3071005 



W m 2003-013395 



^-v: 20/ 



[H8] 
[®9] 

/^K-^T^7AT^^ (b) (i I - V#t4^^-TEI-e*)^o 
[EI 1 0] 

[mil] 
im 1 2 j 

TV7l>X$>Z>o 
[113] 

^mmmtmim^m^m^m^xm^^mm^m-r^m^ i - v#t± 

[114] 

te^^mfr^wiTfi-tmffimx&Zo 

11,21,31,41 Si C&ffi. 

12, 22, 32, 42 a'^tI 

13, 23, 33, 43 GaNi 

14.25 A1NI 

15.26 A1 2 0 3 I| 

16, 28, 35, 48 ¥- Y MM 
2 4,4 4 A 10.25G a 0 .75N^S 

2 7, 4 7 V -X ♦ K V -i >MU 

3 4 G a 2 03 flU 



tiiliE#2 003-3071005 



4# m 2003-013395 ^- v* : 21/E 

4 5 S il 

4 6 S i0 2 I 

8 1 Si ONi 

201, 301 il7x;M mfS^^r^i*Ml^l^:[ll 

2 0 2 , 3 0 2 



ffii£#2 003-3071005 



#11 2 0 0 3 - 0 1 3 3 9 5 ^- -y : 1/ 

m 

imm%>] mm 
imi) 




thSE# 2003-3071005 



mm 2003-013395 



^—v: 2/ 



[0 2] 











Ti 


O 






Si 


o 






Ni 


o 






Cr 


o 






Pt 




O 


o 


Au 




O 


o 


Pd 




O 


o 


Cu 


o 




o 



[HI 3] 




ffiSE#2 003-3071005 



mm 2003-013395 



^-v: 3/ 




tbl£#2 003-3071005 



[m si 



!Wm 2003-013395 



^-v: 4/ 



logiiRi r-mm (a) i og (iF) 

4^ 




—I 1 I jj_J I I L 

-60 -40 -20 0 1 2 3 
r-mi± (V) 



mm 2003-3071005 




miJE#2 003-3071005 



mm 2003-013395 



t-y : 



6/ 





mt£#2 003-3071005 




ttifiE# 2003-3071005 




(b) 

r-mm 




taiiE#2 003-3071005 



V 

m i o] 



«Hf m 2003-013395 



9/ 



mW- lmm 




ttifiE#2 003-3071005 



mm 2 0 0 3 - 0 1 3 3 9 5 ^- S J \ 10/ 




£iifiE#2 003-3071005 



mm 2003-013395 



^-v: 11/ 



a 1 2] 




tBSE#2 003-3071005 



im 1 3] 



&Jg 2003-013395 



^-v: 12/E 




ttiliE#2 003-3071005 



2003-013395 ^- V \ 1/E 

[mm*] m^m 
mm 

mik^x] GaNH3t GaNll3 <D±lz%m2tl 

tzY- Mil 6 t*ffi x.£o ¥- Mil 6(iS i =£r^*A.-ei5 19 , GaNll 
3 tY- MS16 t<r>m~A 1 2 0 3 R^ftLT^So 
IH 1 



tiilHf 2 003-3071005 



&m 2003-013395 

m m a m m m m 



1 . tl^H s 

it m 
ft £ 



[000005821] 
1990^ 8H28B 

±^mnm^±^Mi o o 6« 



